Three linear equating methods for the common-item nonequivalent-populations design are compared using an analytical method. The analysis investigated the behavior of the three methods when the true-score correlation between the test and anchor was less than unity, a situation that may occur in practice. The analysis is graphically illustrated using data from a test equating situation. Conclusions derived from the analysis have implications for the practical application of these equating methods. Index terms: congeneric model, Levine equating method, linear equating, Tucker equating method.
Linear equating methods for the common-item nonequivalent-populations design have been derived or discussed by several authors: Gulliksen (1950) , Levine (1955) , Angoff (1982 Angoff ( , 1984 , Braun and Holland (1982) , Kolen (1985) , Woodruff (1986) , and Kolen and Brennan (1987) . Angoff (1984) (Angoff, 1982 (Angoff, , 1984 Gulliksen, 1950; Kolen, 1985; Kolen & Brennan, 1987) . Another commonly used method is Levine's major-axis equally reliable procedure (Angoff, 1982 (Angoff, , 1984 Kolen & Brennan, 1987; Levine, 1955) . There are two versions of this second procedure. The usual version presented by Angoff (1982, 1984) and denoted herein as the Angoff-Levine method incorporates Angoff's (1953) reliability formula, whereas the original version (Levine, 1955) Angoff ( 1984) , who cited Levine (1955) Angoff's (1984) design I (random groups, equal reliabilities) method because no adjustment for group differences is necessary. If the groups do differ in performance on the anchor, then the anchor differences are used to adjust for group differences on X and Y. The higher the correlation between V and X and between V and Y, the more likely this adjustment is appropriate (Angoff, 1987; Cook & Petersen, 1987) . It may be shown (Kolen & Brennan, 1987; Woodruff, 1986 ) that the following three parameters determine how these anchor group differences are incorporated into the equating for the Tucker, Angoff-Levine, and Congeneric-Levine methods respectively :
The parameters 'VCL and -y, will be equal to each other when the assumptions required for their derivations are fulfilled. However, the subsequent analysis will consider the behavior of these parameters when the assumption p(Ty,Ty) = 1, which is required in the derivations of both 'VAL and y~L, is violated (T denotes the true score on the test indicated by its subscript).
The above y parameters pertain to the old test Y administered in group 2. If the weighted combination of group 1 and group 2, called the synthetic population by Braun and Holland (1982) , is invoked, then the equating requires that the y parameters be estimated for both the old and new tests.
If the synthetic population is ignored (Gulliksen, 1950 ; Kolen & Brennan, 1987; Woodruff, 1986 (Angoff, 1982 (Angoff, , 1984 Woodruff, 1986) .
To simplify the analysis, certain assumptions are made that will always be satisfied in the practical application of these linear equating methods. They are u2 > or2 > 0 and 0 ~ 0' yy ~ 0' yO' y, the latter being equivalent to 0 ~ pyy ~ 
